From genome to drug--optimising the drug discovery process.
Current drug discovery and development practices are technologically sophisticated and highly efficient. At the same time the failure rate of compounds in both preclinical and clinical development is high. These failures can be attributed to many factors. Two predominant causes of failure are lack of efficacy and toxicity. Often lack of efficacy is only determined late in the clinical trial process and can be difficult if not impossible to explain, as well as being expensive. Toxicity accounts for many failures during preclinical development, which are less costly, but it also occurs in the clinic. Often the underlying cause of clinical toxicity is never identified. Studies of the structure and activity of the human and other genomes has over the last decade lead to a revolution in biological and medical research. Disease associated genes can now be identified through the application of human genetics, whole genomes have been sequenced and tools have been developed that allow the complete characterization of an organism's gene expression profile in a single experiment. These tools are now being applied to pharmaceutical research and development with the aim to increase the efficiency of the process and the quality of the product.